It has previously been demonstrated that the DNA molecules containing a genetic marker from one region of a bacterial genome undergo complete strand separation at temperatures usually different from the molecules containing a genetic marker from another region of the genome. The experiments also showed that if a group of molecules undergo complete strand separation over a narrow temperature range, of the order of one to three degrees, it is highly likely that they all come from one region of the bacterial genome. The purpose of the work reported here was to establish appropriate procedures for doing a similar analysis of the DNA molecules containing the integrated SV4O DNA in transformed mouse cells. One result of interest is that in the 11A8 cell line about 40 per cent of the integrated SV40 DNA detectable by an RNA-DNA hybridization assay can be accounted for by a group of molecules which undergo complete strand separation within a 1.0 °C interval.
INTRODUCTION
It has been demonstrated that the DNA molecules containing a genetic marker from one region of a bacterial genome undergo complete strand separation at temperatures usually different from the molecules containing a genetic marker from another region of the genome (1-4). In addition, the same experiments provided a criterion for the homogeneity of a group of DNA molecules since they showed that if a group of molecules undergo complete strand separation over a narrow range of temperatures, of the order of one to three degrees, this means that it is highly likely that they all contain one region of the cellular genome in common. It was the purpose of the present work to establish procedures for doing a similar analysis of the DNA molecules which contain the integrated SV40 § DNA in transformed mouse cells. It has previously been established that in SV40 transformed cells the SV40 DNA is integrated into the cellular DNA (5, 6 ) .
In the case of the work with bacterial genetic markers a biological assay was used to determine that the DNA molecules had undergone complete strand separation. In the present work this assay was replaced with an RNA-DNA hybridization assay specific for singlestranded SV4O DNA (7). After the DNA molecules have been heated and cooled the single-stranded molecules will stick to a nitrocellulose filter and can be immobilized on the filter (7). The filters are then incubated with a solution of tritiated SV4O RNA that had been synthesized i£ vitro and that will hybridize with high specificity to the single-stranded SV4O DNA on the filters (7). The essential point here is that unless the strands of a DNA molecule are completely separated when they are heated they will completely regain their double-stranded structure upon cooling (8, 
MATERIALS AND METHODS
Virus stocks. The plaque purified small plaque strain of SV4O, SV-S The filters were baked at 80 °C for four hours (7) and incubated with one ml of a solution of SV4O complementary RNA (140,000 cts/min per ml) as described previously (7). The filters were washed and treated with ribonuclease as described previously (7) which has a molecular weight of 3 x 10 (32). The alkaline sucrose gradient sedimentation patterns obtained with unheated Balb/3T3 cell DNA were the same as those with unheated SVT2 cell DNA (data not shown).
Measurement of the T m of linear SV40 DNA SV40 DNA III molecules were generated using the R-i restriction endonuclease (27) . Alkaline sedimentation analysis indicated that about 90 per cent of this DNA sedimented as a homogeneous population with a sedimentation constant of 16 S, the value expected for unit length single-stranded SV40 DNA (26) (Fig. 2) . As a result it was concluded that about 80 per cent of the SV40 DNA III molecules had no nicks in either strand. The percentage of SV4O DNA III molecules that had undergone complete strand separation after being heated to various temperatures was measured by determining the percentage of the molecules that could bind to nitrocellulose filters (35) after heating the DNA both in the absence (Fig. 3(a) ) and presence (Fig. 3(b) ) of cellular DNA. A similar experiment was done with the SV40 DNA II molecules (Fig. 3(c) ). In the latter case, SV4O DNA I molecules** were also present (40 per cent of the total DNA, see Materials and Methods), but only a few per cent of these molecules will bind to the filters after being heated to the temperatures employed in these experiments. This can be seen from the results with the control DNA in Fig. 3(c) in which 85 % of the DNA is SV40 DNA I. In that case 82 per cent of the DNA did not bind to the filters after being heated to temperatures up to 80 C. When samples containing 100 per cent SV40 DNA II were used, however, 100 per cent of the SV40 DNA II bound to the filters after being heated to 80 °C (data not shown). Hence in Figure 3 (c) the melting curve is essentially the melting curve of the SV4O DNA II molecules in the population.
The melting curve of the SV40 DNA III population was also done by assaying for the amount of single-stranded DNA with the S, endonuclease after heating and cooling the DNA (Fig. 4) . This enzyme degrades single-stranded DNA at a much faster rate than it degrades double-stranded DNA (36). 
DISCUSSION
The experiments can be seen to have established the following four basic aspects of the melting curve procedure pertinent to its use in the study of integrated SV40 DNA molecules:
(1) The size of the cellular DNA molecules is about 17 times that of a unit length SV40 DNA molecule even when the DNA is heated to 65 °C for ten minutes. This is an advantageous situation since the greater the molecular weight of these molecules the greater probability that a given molecule will contain a cellular base sequence with a T greater than that of unit length SV40 DNA.
(2) The use of the RNA-DNA hybridization assay gives the same T for a unit length SV40 DNA molecule as the use of the S-| nuclease assay or the nitrocellulose filter binding assay. Also the width of the transition in the melting curve is of comparable sharpness, not more than two degrees, using all three assays. This means that the RNA-DNA hybridization assay is a reliable method to decide whether a molecule containing SV40 base sequences has undergone complete strand separation or not. 
